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NMOS SINGLE-CHIP 4-BIT MICROCOMPUTER 


The Fujitsu MB8840 and MB8840H series are NMOS 
single chip microcomputer. Its architecture and 
instruction set are same as the CMOS MB8&850 
series. 


The MB8840 series consists of the MB8842, 43, 44, 
46, 47, and 48, And high-speed version of MB8840H 
series consists of the MB8841H and 45H. These 
series contain max. 2K by 8-bit mask ROM (program 
memory), max. 128 by 4-bit static RAM (data 
memory), max. 37 I/0 lines (including: serial 
port), and 8-bit timer/counter, a clock genera- 
tor, and programmable logic array (PLA). 


They are fabricated by the NMOS process, and 
operate with a single power supply and a max. 
6MHz (4MHz) clock with prescaler over the tem- 
perature range of -30°C to +70°C. Minimum 
instruction execution time is 3.0ys of the MB8840 
series and 2.0us of the MB8840H series. And 
they are packaged in a 42-pin plastic standard/ 
shrink DIP, 28pin plastic standard/shrink DIP, 
or 48-pin plastic flat package. : 

For user's development of the MB8840 and MB8840H 
series based system, Fujitsu provides the 
MB8840/50 cross~assembler and host~emulator which 
run on the CP/M-86 or PC-DOS machine (cross~ 
assembler also run on the Intellec series IIT 
MDS), and the MB2115 series evaluation board 
system, and the MB8850U/H piggyback EPROM eva- 
luation devices which have external 2K x 8-bit 
EPROM. These development tools enables users to 
minimize their development time and cost. 


42-PIN PLASTIC 42-PIN PLASTIC 


STANDARD DIP 
(DIP-42P-M01) 


MB8842M/44M MB8842-PSH/44—PSH 


D> 
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SHRINK DIP 
(DIP~42P~M02) 


28-PIN PLASTIC 28-PIN PLASTIC. 
STANDARD DIP SHRINK DIP 
(DIP-28P-H02) (DIP-28P-M03) 


MB8845HM/46M/47M/48M 


48-PIN PLASTIC FLAT PACKAGE 
(FPT-48P-M02) 


MB8850U/50H 


42-PIN CERAMIC MODULE 
(MDP-42C-P04) 


This device contains circuitry to 
protect the inputs against damage 

due to high static voltages or elec- 
tric fields. However, it is advised 
that normal precautions be taken to 
avoid application of any voltage 
higher than maximum rated voltages 
te this high impedance circuit. 


FUJITSU MICROELECTRONICS 2e3E D MM 37497?be OOL201t 3 


Te Y-9 -19- 44 


WH 
MB8840/40H SERIES FUJITSU 


TELAT 


FEATURES 


CMOS Single-chip 4~bit Microcomputer 


Program Memory: 
o MB8841H/42 (MB8845H/46): 2K x 8-bit mask ROM 
o MB8843/44 (MB8847/48) : 1K x 8<bit mask ROM 


Data Memory: 
o MB8841H/42 (MB8845H/46): 128 x 4=-bit static RAM 
o MB8843/44 (MB8847/48) ; 64 x 4—bit static RAM 


I/O Lines: 
-MB8841H/43 (MB8845H/47): 

o RK-Port: 4-bit parallel input-only port 

o P=Port: 4<bit parallel output-only port 

o O=-Port: 8~bit parallel output<-only port 

o R-Port: Four 4-bit parallel or 16 individual input/output ports 

o C~Port; Serial I/0, interrupt input, timer/counter input, and timing output 
-MB8842/44 (MB8846/48) : 

o K=Port: 4<bit parallel input~only port 

© O-Port: 8—bit parallel output-only port 

© R-Port: Two 4-bit parallel and one 3-bit parallel or 11 individual 

input/output ports 
o C-Port: Interrupt input and timer/counter input 


Five Selectable Output Port Types for O-, P~, and R-Ports with Mask Option; 
Standard open-drain 

Standard pull-up 

High-current open-drain 

12V interface open-drain (MB8841H/45H only) 

High-current pull-up (MB&8841H/45H only) 


oaoaoaq 


On-chip Mask-programmable PLA (Programmable Logic Array) for Data Conversion 
at 0-Port 


8-bit Programmable Timer/Counter with Two Cleck Modes: 
o Internal clock (Timer) 
o External clock (Counter) 


Serial I/0 with 4—bit Serial Buffer/Two Clock Modes (MB8841H/43/45H/47) : 
o Internal clock 
o External clock 


Mask Option Serial Port Output Latch: 
o With prescaler 
o Without prescaler 


On-chip Clock Generator: 
o Crystal/ceramic Resonator or External Clock Drive 


Mask Option Divid—by-two Clock Prescaler for Expanding Clock Range 


Single~level Three Priority Source Maskable Interrupt: 
o External 

9 Timer/counter overflow 

o Serial buffer full/empty 1~4 
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FEATURES (Continued) 


4 Nesting Levels for Subroutine Call 


Instruction Set: Same as MB88S50F/50B/50H series instruction set 
o Number of instructions : 70(MB8841H/43/45H/47), 69(MB8842/44/46/48) 
o Instruction sepaskiavates 1 byte/1 cycle or 2 bytes/2 cycles 
o Execution time 
o MB8841H/45SH + 2 us eee using 6 MHz clock with prescaler 
(or 3 MHz clock without prescaler) 
o MB8842/43/46/48: 3 ps min. using 4 MHz clock with prescaler 
(or 2 MHz clock without prescaler) 


Single Power Supply Three Supply Voltage Versions: 
o 4.5V to 5.5V (Active made) 


Wide Operating Temperature Range: 
o Ta2 -30°C to +70°C 


Silicon-gate NMOS Process 


Five Package Types: 

-MB8841H/43 

o 42-pin plastic standard DIP: (Suffix M) 

o 42-pin plastic shrink DIP: (Suffix -PSH) 
-MB8842/44 

© 28pin plastic standard DIP: (Suffix M) 

0 28-pin plastic shrink DIP; (Suffix -PSH) 
-MB8845H/46/47/48 

o 48-pin plastic flat package; (Suffix M) 


Powerful Development Support: 
© Intellec Series III MDS cross~assembler (SM05212~A010) 
o CP/M~86 and PC-DOS cross~assembler (SM07412-A012/SMXXXXX=XXXX) 
o CP/M~86 and PC-DOS host emulator software for monitoring evaluation board 
and symbolic debugging (SM07412-G022/SMXXXXX=XXXX) 
o MB2115 series evaluation board (-01, -02, -04, and “33A)” for software debugging 
o MB88S50U and MB8850H CMOS piggyback EPROM evaluation device 
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Fig. 1: PIN ASSIGNMENT 
MB8841H/43(Top View) MB8845H/47 (Top view) 
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Fig. 2: MB8841H/43/45H/47 LOGIC SYMBOLS 
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Fig. 4: MB8842/44/46/48 LOGIC SYMBOLS 
5V 


Device 
Control 


Control _ & 
Port : 


Output Only 
PLA Port 


Input Only 
Port 


Notes: | 
* IRQ and R10 is common pin. 
** TC and R9 is common pin. 


2/4 yng: 128x8) 
892/96 :2098x8) 468892/86 5 128x 
(Wegeaa/4e:1029x8} waasna/ags 64x4) 


TE** pz P2 P1 PO O7 06 OS 04 03 AZ a7 00 


Notes: 
® TRO and R10 Is comecn pin. 
te TE and AD is common pin. 
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PIN DESCRIPTION 


Fig, 1 and Table 1 show the pin assignment and pin description of the MB&840 and 
MB8840H series. 


Table 1: PIN DESCRIPTION 


Name & Function 


¢ Power Supply 


Co et ee a 

(19) (19) 

ee adler 
41) 41) 


@ Clock 


1 1 Oscillator Input: Input to the inverting amplifie 

(20) (20) that forms the on-chip oscillator. An external 
erystal/ceramic resonator or RC-network is con- : 
nected between the EX and X pins. Either of these 
two oscillation types can be selected using mask 
option. When an external oscillator is used, the : 
EX pin receives the external oscillator signal. 
This pin is a non~hysteresis input when the crys~ 
tal/ceramic oscillator is selected, and a hyst- 
eresis input when the RC-network oscillator is 
selected. 
* MB8840 series crsytal/ceramic resonator and 

RC-network oscillator circuit is same. 


2 2 Oscillator Output: Output of the inverting ampli~ 

(21) (21) fier that forms the on~chip oscillator, and input 
to the internal clock generator. An external 
erystal/ceramic resonator or RC-network is con- 
nected between the EX and X pins. Either of these 
two oscillator types can be selected using mask 
option. When an external oscillator is used, the x 
pin should be left open. 


« Device Control 


a 
(22) (24) 


Reset; An extenal reset input to the internal 
reset circuit. A low level on the RESET pin for- 
cedly stops the MCU's operations, and initializes 
its internal state. After the RESET pin returns 
high, the MCU restarts execution of program from 
address #0 (of page #0). The RESET pulse must be 
low for at least two instruction cycles (12 clock 
periods: 6ys at 4MHz crystal with prescaler) while 
the oscillator is stably running after power on. 
An external capacitor (with an internal pull-up 
resistor) or RC-network, whose time constant 
should be enough longer than the reset time 
required, is needed as the external reset circuit. 
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Table 1: PIN DESCRIPTION (Continued) 


Name & Function 


A power-on reset operation requires an external 
RC-network, whose time constant should be than the 
supply voltage (Vcc) rise time and the oscillator 
stabilization time. 


This pin is a hysteresis input with an internal 
pullup resistor. 


Interrupt Request: A maskable external interrupt 
input. The falling edge of IRQ pulse sets the 
external interrupt request flag to generate an 
external interrupt request, only if the external 
interrupt is enabled in advance by EN instruction. 
Also, the IRQ pin state, which is reflected in the 
external interrupt input flag (IF) regardless of 
enabling/disabling the external interrupt, is 
testable using TSTI instruction. (When IRQ=L, 
IF=1; otherwise IF=0.) 


The IRQ pin is common to the R10 pin (MB8842/46 
and MB8844/48). Either of them is selectable using 
software. This pin is a non-hysteresis input with 
an internal pullup resistor. 


Timer/Counter: An external count clock input to__ 
the on-chip timer/counter. The falling edge of TC 
pulse increments the timer/counter by one bit when 
the external count clock (counter) mode is enabled 
by EN instruction. This pin is inactive when the 
external count clock mode is disabled by DIS 
instruction or reset. 


This TC pin is common to the R9 pin (MB8842/46 and 
MB8844/48). Either of them is selectable using 
software. This pin is a non~hysteresis input with 
an internal pullup resistor, 


Shift Clock/Timing Output: One of_the shift clock 
input (SC), shift clock output (SC), and synchro~ 
nous timing output (TO) is enabled using EN 
instruction. 


$c: 1) Shift clock input to the on-chip serial 
port: When the external shift clock mode i 
enabled for the serial_port, the falling 
edge of the external SC clock shifts the 
contents of the serial buffer one bit right 
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Table 1: PIN DESCRIPTION (Continued) 


Symbol (MB8845H(MB8846)| Type! 
| MB8844 | MB8844 


Name & Function 


(from MSB to LSB). This input is inactive 
when the external clock mode is disabled by 
DIS instruction or reset. This pin is a 
non-hysteresis. input. 


Shift clock output from the on-chip serial 
port: When the internal shift clock mode is 
enabled, the internal shift clock (the on- 
chip state counter output $1: 1/6 of clock 
generator frequency) shifts the contents of 
the serial buffer one bit right. In this 
mode, an internal timing signal, which is 
generated by the on-chip state counter __ 
outputs, ¢1 and ¢2 is output onto the SC 
pin for synchronization. 


TO: Synchronous timing output: When the timing 
output is enabled, the internal timing signal 
Same as the SC output in the internal shift 
clock mode is output onto the TO pin. By DIS 
instruction or reset, the TO pin is disabled 
and stops issuing the timing output. 


Serial Data Input: Data input to the on-chip 
serial buffer register. The falling edge of the 
external or internal shift clock (SC) shifts the 
data bit on the SI pin into the MSB of the serial 
buffer when the serial port is enabled by EN 
instruction. This pin is inactive when the serial 
port is disabled by DIS instruction or reset. 


This pin is a non~hysteresis input with an inter- 
nal pull-up resistor. 


Serial Data Qutput: Data output of the on-chip 


serial buffer register. An output latch can be 
provided for the SO pin using mask option. Without 
the output latch, the LSB data of the serial 
buffer appears directly to the SO pin. With the 
output latch implemented, the LSB data is output 
to the SO pin after it is shifted into the output 
latch at the falling edge of the external or 
internal shift clock (SC). 


This pin is set high by reset when the output 
latch is implemented. 
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Table 1: PIN DESCRIPTION (Continued) 


Symbol (MB8845H(MB8846)) Type Name & Function 
| MB8844 | MB8844 
(MB8848) (MB8848) 


K-Port: A 4-bit parallel non-latched input-only 
port. KO is LSB. 4-bit data on K-Port is input 
into the accumulator by INK instruction. 


These pins are internally pullup. 


P-Port: A 4-bit parallel latched output-only port. 
PO is LSB. 4-bit data in the accumulator is output 
to P=Port by OUTP instruction. 


Refer to Table 4 User mask options for available 
masking option. 


Q-Port: An 8~bit parallel latched output-only port 
with the on-chip mask-programmable PLA (Program= 
mable Logic Array) for output data conversion. 
Depending on user's PLA pattern, this port func- 
tions as a dual 4-bit parailel output or an 8-bit 
parallel PLA output. 


Dual 4-bit parallel output: By OUTO instruction, 
4-bit data in the accumulator is output, without 
conversion, onto the lower nibble (03-00) or uppe 


nibble (07-04) of O-Port, depending on whether the 
carry flag (CF) is "o" or "1". 


/8=bit parallel PLA output: By OUTO instruction, 
4-bit data in the accumulator and the carry flag 
(CF) bit are converted into 8—bit data through the 
PLA array, and the 8-bit data is output to O-Port. 
Depending on user's PLA pattern, 32 kinds of 8-bit 
data conversions are possible. For example, it can 
be encoded into 8-segment data for LED display. 


Refer to Table 4 User mask options for. available 
masking option. 


R-Port: This port functions as four 4~bit paralle 
input (non-latched)/output (latched) ports, or 16 
individual input (non-latched)/output (latched) 
lines, depending on instructions. 


Parallel I/0: Each 4~bit port is named R~Port #0 
(R3-RO), R-Port #1 (R7-R4), R-Port #2 (R11-R8), 
and R<Port #3 (R1i5-R12), and is indirectly 
addressed by the Y-register (Port #). 4-bit data 
in the accumulator is output to an addressed port 
of R=Ports #0 to #3 by OUT instruction. 4<bit data 
on the addressed port is input into the accumula- 
tor by IN instruction. (Before IN instruction, the 
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Table 1: PIN DESCRIPTION (Continued) A HRAA 


| MB8844 | MB8844 
(MB8848) (MB8848) 


Name & Function 


(input) mode)..) 


Individual I/0: Each line from R15 to RO is 
indirectly addressed by the Y-register (Bit #). 
The addressed line is individually set/reset by 
SETR/RSTR instruction, and especially each line off 
R-Port #0 (R3-RO) is directly set/reset by 
SETD/RSTD instruction. The addressed line is indi 
vidually testable by TSTR instruction, and aach 
line of R-Port #2 (R11-R8) is directly testable in 
paticular by TSTD instruction. (Before the TSTR 
and TSTD instructions, the line to be addressed 
must be set up to "1" (input mode).) 


Refer to Table 4 User mask options for available 
masking option. 


MB8842/46: The R9 pin is common to the TC pin. and 
MB8844/48 R10 is IRQ pin, 


Note: Parenthis number is applied to MB8845H/46/47/48. 
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DIFFERENCES BETWEEN MB8840 SERIES AND MB8840H SERIES 


Table 2: DIFFERENCES BETWEEN MB8840 SERIES AND MB8840H SERIES 


| MB8840 Series . MB8840H Series 
Item 


Operating fc=0.5MHz to 2MHz without fc=0.5MH2z to 3MHz without 
Frequency Rangel prescaler, or 1MHz to 4MHz prescaler, or 4Mz to 8MHz 
(Minimum with prescaler with prescaler 
Instruction (12us to 3ys) (3us to 1.5ys) 
Execution Time) 


Clock Circuit 
Configuration 


Crystal/Ceramic oscillation Crystal/Ceramic oscillation 


EX 4 


External 
clock 
drive Open 


External 


clock [EX eX | 


drive 


Standard or high threshold 
input (Mask option) 


K-Port Input Standard threshold input 
Level 


Output Port 
Level During 
Reset 


High level (Fixed) High or low level (Mask option) 


(00—3 & RO-3 are fixed at high) 


Output Port 
Type 

(O-, P-, and 
R-Ports) 


+ Standard open-drain 
* Standard pull-up 

' High-current open-drain 
(Mask option) 


+ Standard open-drain 

* Standard pull-up 

+ High-current open-drain 

+ High-current pull-up 

+ 12V-interface open-drain 
(Mask option) 


Members MB8842M/-PSH, MB8846M . MB8841HM/-PSH, MB8845HM 
: MB8843M/-PSH, MB8847M 


+ MB8844M/-PSH, MB8848M 
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All input-only pins are internally pulled up, and all output-only and input/ 
output pins except O-, P-, and R-Ports have push-pull output buffer (standard 
pull-up). 0-, P-, and R=-Ports can have push-pull (standard or high-current* 
pull-up) or open-drain (standard, high-current, or 12V-interface*) buffer using 


mask option. 


Table 3: INPUT/QUIPUT CIRCUITS 


¢ Input only pin 


About 500k 


Input/Output pin 


About 500k2 


}. 


Output only pin 


O-Ports, 
P=-Ports, 
R=Ports 


* MB8840H series only 


IIL $ ~3.2pA 
ce cS oT) 
VIL = 0.4V 


VOH = 2.4V 
vec = 4.5V ) 


IOH = -200pA 
VOL $ 0.4V 

vec = 4,5V 

IOL = 1.8mA 


VOH 2 2.4V 

(ve 3 4,5V ) 
IOH = -200pA 

VOL < 0.4V 

ee = 4.5V ) 
IOL = 1.8mA 


Internal pullup resistor 
approx. 


Haina nunouw a 
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Table 3; INPUT/OUTPUT CIRCUITS (Continued) 


Circuit 
O-Ports, ¢ Standard open-drain 


eet Th 
(4) 


¢ High-current open-drain 


¢ 12V interface open-drain 


pull-up resistor) 
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USER MASK OPTIONS 


The MB8840 series has the following mask options, which must be specified by the 
customer on the attached data release form when devices are ordered. 


Table 4: MB8840 SERIES USER MASK OPTIONS 
Feature No. 
Clock £o=0.5 MHz to 2.0 MHz 
Prescaler 


Yes 1 fo=1.0 MHz to 4.0 MHz 


Deen lee Magee Nig Wie aie ee eee el 
Data output : 
output ; ; is needed. 


Serial Port 
Output Latch 


Output Port FORT pe Output port circuit option 

Type open-drain selected must be the same for 
eel all O-, P=, and R-Ports. 
ee 


High-current east 
open-drain 
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USER MASK OPTIONS 


The MB8840H series has the following mask options, which must be specified by the 
customer on the attached data release form when devices are ordered. 


Table 4: MB8840H SERIES USER MASK OPTIONS 
Feature No. 
Prescaler 


c=1.0 MHz to 6.0 MHz 
Oscillator Se ae os % When only external clock 


Circuit or external clock’ -drive is used, we recommend 
RC-network oscillator. 


leeratuasaes cig |< ll peeasetet =| 
or external clock” prescaler. 
geal) uae = parce ae DCE ar 
Data output 

output is needed. 
ee ee es eee 


Serial Port 
Output Latch 


open-drain , 
pull-up 
12V interface 
open-drain - 
puli~up 

Output Port RST Low 

Level During 


Reset High ee 03-00 and R3-RO fixed high. 
K-Port Input | STOP | Standard threshold ie VIH=2.0V to VCC 
Threshold VIL=0.3V_ to 0.8V 
Level High threshold VIH=2.4V to. VCC 
: VIL=-0,3V_ to 1.2V 


Qutput Port PORT 1/K | Output port circuit option 
Type open-drain selected must be the same fo: 
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NOTES ON OPERATION 
e Treatment of Unused Pins 


Unused input pins should be pulled up or down with external resistors or they 
may cause some malfunction, (However, the X pin should be open when an external 
clock oscillator is used.) 


e Special Function of 00 Pin 


The 00 pin has another function as a test terminal, in addition to its normal 
function 0-Port. If the 00 pin is forced low while the RESET pin is low, the 
MCU is placed in the test mode. Therefore, the 00 pin should not be forced low 
while the RESET pin is low (when all output ports are initialized). 


Especially when the open-drain is selected for the output port option, the 00 
pin should be externally pulled up because such open-drain outputs are subject 
to noise disturbance, if left floating, 


At least 2 instruction cycles are required to change 00 pin from high to 1 
low after releasing reset (RESET: Low + High) 


Should not be low 
at the same time. 


RESET 


00 


ee reer rere wen wean nawecoen 


-Y..41- 


t 
a More than 2 instruction cycles 
e Supply Voltage 


Malfunction may occur even within the recommended operating supply voltage if 

the supply voltage changes rapidly. Therefore, the supply voltage should be 

regulated as well as possible, The following conditions are recommended for 

the power supply: 

(1) Veg ripple (peak-to-peak value) at commercial frequency (50Hz to 60Hz): 
Less than 10% of typical Veg value. 

(2) Vog transient change rate (such as at switching of power supply): Less 
than 0.1V/ms. 
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INSTRUCTION SET DESCRIPTION ; re ee 


The MB8840 and MB8840H series instruction set includes 70 (69) instructions, 93% 
of which are single-byte and single-cycle, and 7% two<byte and two-cycle. The 
MB8840 and MB8840H series instruction set is exactly the same as the MB8850 series 
instruction set, and is divided into ten functional groups: 


Register-to~register transfer 
Register-to-memory transfer 
Constant transfer 

Arithmetic and logical operations 
Bit manipulation 

Control 

Input/Output 

Branch 

Flag manipulation 

Other 


eoeeuwve#ee eee 


Tables 5 and 6 summarize the MB8840 and MB8840H series instruction set, 
Table 5: INSTRUCTION SET SUMMARY 


+operand {Hex perealseaeus 2 ta Perk 


hie TATH 
to- TATL . 3 
Register | TAS 07 
Transfer | TAY 04 
TSA 17 
TTHA 15 
TILA 16 
ae 14 
pap | Peay Ps Pa/t | (AC) 2(X) 
o_o 
to- Ls 2B 1/1 | SBe{M(X Y 
Memory M(X, ¥)+(AC) 
Transfer em M(X,Y)+(AC), Ye(Y)—2 
sTIC a4 M(X, eens Ye(Y)+1 
ats Y 


(X, 
1/i Carle? ¥) 
50-854 1/1 | (AC)#{M(0,D)}; D=0 to 3 (X#0, Y=D) 
2 54-57% 1/1_| (Y) #{M(0,D)}5 D=4 to 7 (X=0, Y=D) 


Constant CL A Es AC+O (Included in LI instruction) 


Jer D 

Transfer | — imn 90-9F* 1/1 | AC+imm; imm=0 to 15 
LXI imm 58-5¥F 1/1 | X3e0, X2 to XO*imm; imm=0 to 7 
LYI imm 80-8 1/1 Y eimm; imm=0 to 15 

e Logical | ar sea 70-74 t | t | tc | 1/1 | ace(Ac)sinm; dened to 15 

& Logical | AI imm a 1/1 TROL 7) imm=0 to 15 


Operations| AND___| ee ee 1/1 


C = 1/1 SE 
CI  imm BO-B 2 1/1 | dmm-(AC); imm=0 to 15 
CYI imm AO-AF* WZ} 4/2 imm-(Y) ; imm=0 to 15 


10 ; ai 

il AC+(AC)+10 if (AC)>9 or (CF)=1 
AC+(AC)+15 (Included in AI instruc 
M(X,Y)¢{M(X,Y) }-1 tion) 
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OUTAGES 
Table 5: INSTRUCTION SET SUMMARY (Continued) 


Mnemonic} Code 
[| Soperand Ger.) Ce mar ee ea 
Arithmetic) ICA 71 1/1 | AC+(AC)41 (Included in AI instruc 
& Logical | ICM 09 1/1 
Operation | ICY 08 1/1 


M(X,Y)#{M(X, Y) } +1 tion) 
Ye(Y) +1 
reste 
ee AGe{M(X,Y) }UCAC) 


‘Bit 
Manipula- 
tion 


(R)d©0; d=0 to 3) (Bit # of Port #0) 
(R)¥+0; Y=0 to 15 (Bit #) 
(R)d+1; d=0 to 3 (Bit # of Port #0) 


Flag 
Manipula- 
tion 


a (X,Y)}-( ; 
ere leees (1, ft (eee be 
SBIT bp | 30-33% 1/1 M x Y)}bp+~1; bp=0 to 3 
fairel peel (- [Else [hina te 
apt bp 38~-3B" IZ} 4/2. M(X,Y)}bp-1; by=0 to 3 
Control 2/2 | Enable the internal resources by 
the operand byte (2nd byte); *3 
DIS Disable the internal resources by 
the operand byte (2nd byte); *3 
em a 
Output INK 12 1/1 | AC+(K) 
OUT 03 1/1 {| (R)Y*(AC); Y=0 to 3 (Port #) 
QUTO *4 1 01 1/1 | OFOPLA(AC, CF); 
. OPLA: Output PLA function determined 
OUTP 02 1/1 y 
1/1. 
1/1 
ne 
eee] [Tale WEL ee HE 
TSTR 2h 1/1 R)Y-13; Y=O to 15 (Bit # 
Branch CALL addr 6000 2/2 | If ST=1, Subroutine Call for addr; 
67FF ‘a addr=0 to 2047 
ST=0, Not Subroutine Cali. 
O-FE* 1/1 | If ST=1, Branch to addr; addr=0 to 63 
ST=0, No Branch. 
Branch always to addr on page jn; 
addr=(AC) x 4, n=0 to 31 
If ST=1, Branch to addr; 
M4 addr=0 to 2047 
ST=0, No Branch. 
jams fac_|- |: + [1/1 [Return Feom Subroutine | 
RTS 1/1__| Return From Subroutine 
a Ea EAE 
SETC 24 1/1 | CF+1 
(CF)-1 
(IF)-1, (If TRQ=L, IF=1) 
(SF)-1, SF+0 
(VE)-1, VF+O 
29 (ZF )-1 
jOther [NOP foo | Es ts Tat [No Operation 
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MB8840/40H SERIES 
Table 5: INSTRUCTION SET SUMMARY (Continued) 
Notes: 


*1: ZF is set or reset depending on contents of AC after instruction execution. — 
.*2: ZF is set or reset depending on contents. of Y after instruction execution. 
*3: Each bit of the operand (the second byte) functions as follows: 


Enable/Disable serial buffer full/empty interrupt 
Enable/Disable timer/counter overflow interrupt 
Enable/Disable external interrupt (IRQ) __ 
Enable/Disable synchronous timing output (TO) 
Start/Stop serial port (external clock) (SC) 
Start/Stop serial port (internal clock) 
Start/Stop counter (external clock) (TC) 
Start/Stop timer (internal clock) 


*4% MB8841H/43/45H/47 
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Symbols and Abreviations 


§ 1s 


Ic DOi+tet 


(Overline) 


-~_ 
— 


Me 

Is transferred to 

Is exchanged with 

Arithmetic plus 

Arithmetic minus 

Logical exclusive or 

Logical OR 

Logical AND 

Negation 

Contents of parenthesis 

Set to "1" always 

Set to "0" always 

Affected (set or reset) by operation results 
Set to "0" due to carry (not carry flag) 

Set to "0" due to carry flag 

Set to "0" due to interrupt flag 

Set to "0" due to serial buffer full/empty flag 
Set to "0" due to timer/counter overflow flag 
Set to "0" due to zero (not zero flag) 

Set to "0" due to zero flag 

Not affected 


Meaning 

Accumulator 

Jump address 

Bit pointer (that is part of the instruction code) 

Carry 

Carry flag 

Direct line number (that is part of the instruction code) 
Direct data memory address (that is part of the instruction code) © 
Interrupt flag 

Immediate data 

Interrupt request 

K-Port (K3 to KO) 

Least significant bit 

Data memory (RAM) location indirectly addressed by data pointer 
(X= and Y-registers) 

Data memory (RAM) location directly addressed by "D" bits in the 
instruction code, in page #0 (X=0) 

Most significant bit 

O-Port (07 to 00) 

Output programmable logic array 

P-Port (P3-P0) 

R-Port (#0: R3-RO, #1: R7-R4, #2: R11-R8, #3; R15-R12) 

@ R=Port jin specified by Y-register (Y=0 to 3) 


@ R-Port bit n specified by Y~register (Y=0 to 15) 


R-Port bit n specified by "d" bits in the instruction code 
Serial buffer register 

Serial buffer full/empty flag 

Status flag 

Timer/counter high nibble 

Timer/counter low nibble 

Timer/counter overflow flag 

X-register (that indicates page ## in data memory RAM) 
The n-th bit of X-register 

Y-register 

Zero 1-23 

Zero flag 
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Table 6: INSTRUCTION CODE SUMMARY 


NS BBRBeRE Bane Beoe 
FS es eel cc eee 
iO a ee ee cs ses 
Fs eae aca ale al 
E 


SBI RBIT TBIT JPA|EN | DIS 
. bp aqar} imm J imm 


Notes: [| : l-byte/l-cycle instruction [| : 2-byte/2-cycle instruction 
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MB8840/40H SERIES 


PRODUCT LINEUP AND DEVELOPMENT TOOLS 


The MB8840 and MB8840H series consists of the MB8842/46, MB8843/47, MB8844/48, 
and MB8841H/45H. The MB8850U1/U2 are available as piggyback EPROM evaluation 


devices. See Table 7 


Table 7: MB8840 AND MB8840H SERIES PRODUCT LINEUP & DEVELOPMENT TOOLS 


MB8841HM/~-PSH 
MB8845HM) 
2K x 8 bits 
(On-chip 
mask ROM 

128 x 4 bits 
(0-7) 


fe ee 


ROM Size 


RAM Size 
(Directly 
addressed 
locations) 
I/O Port: 
“Input only port 4 
-Output only port 12 
-1/0 port 16 
~Control port: Total 5 lines 

SI 

SO __ 

SC/TO 

IRQ 

RESET 
Qutput Port Type 
of O-, P-, R-Por 


Output PLA 
Pattern 


33 patterns 3 
+ Dual 4-bit | - 
parallel 


2 
lueeeiag tered nn |e 
Nesting level) ; 

Timer /Counter: 
-Buffer size 
-Clock source Internal/ 
External 
Serial I/0: 
“Buffer size 
-Clock source 


4 bits 
Internal/ 
External 
Yes/No 

(Mask o 


-Output latch 
tion) 


MB8842M/~PSH 
MB8846M) 

2K x 8 bits 
(On-chip 
mask ROM 
128 x 4 bits 
(0-7) 


Internal/ 
External 


MB8843M/-PSH 
MB8847M 

1K x 8 bits 
(On-chip 
mask ROM 


64 x 4 bits 
(0-7) 


MB8844M/-PSH 
MB8848M 

1K x 8 bits 
(On-chip 
mask ROM 

64 x 4 bits 
(0-7) 


Total 37 lines! Total 25 lines] Total 37 lines| Total 25 line 
4 4 


4 
12 8 

11 

Total 2 lines 
No 
No 
No 
Yes 
Yes 

- STD 0/D 

+ STD P/U 

+ H/C 0/D 


(Mask option) 

33 patterns 

+ Dual 4-bit 
parallel 


3 patterns 
Dual 4-bit 
parallel 
output 
8-bit PLA 


33 patterns 
» Dual 4-bit 
parallel 


32 
ev 


eee 


Internal/ 
External 


Internal/ 
External 


Internal/ 
External 
Yes/No 


(Mask option) 
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Table 7: MB&840 AND MB8840H SERIES PRODUCT LINEUP & DEVELOPMENT TOOLS (Continued) 


een be al ree ae MB8843M/-PSH | MB8844M/-PSH 
ES (MB8845HM MB8846M (MB8847M (MB8848M) 
Clock Generator: | Yes Yes Yes Yes 
“Oscillator type | + Crystal/ * Crystal/ * Crystal/ * Crystal/ 
External RC-network/ RC-network/ RC-network/ 


+ RC-network/ External External External 
poe 


MB8840/40H SERIES 


Divid=by-two) (ask option Mask option) | (Mask option (ask option) 
Interrupt 
Functions: 

“Nesting level Single level | Single level | Single level 
-Interrup : 3 sources 3. sources 3 sources 


Instruction Set: 

~onbee 10 69 69 

-Length/cycle 1/1 or 2/2 1/1 or 2/2 1/1 or 2/2 1/1_or 2/2 

Min. Instruction | 2us at 3MHz 3us at 2MHz 3us at 2MHz 3us at 2MHz 

Execution Time (Without (Without (Without (Without 
prescaler) prescaler prescaler prescaler 


Power [eeenoneeee nae +5V Single +5V Single +5V Single +5V 


Leiter Temp. leona CG to #70°C -30°C to +70°C -30°C to +70°Q -30°C to +70°C 
Range: 


ieee eh 


eee! . Pee « DIP-28P + DIP-42P * DIP=28P 
* SH=DIP-42P | + SH-DIP-28P | + SH~DIP-42P | + SH-DIP-28P 
+ QFP-48P + QFP-48P LC: QFP-48P + QFP-48P 


Development tool: 
Hardware MB2115-01 : CRT unit (Common) 
MB2115-02 ¢ Monitor board with eayboued (Common) 
MB2115-04 : EPROM writer (Common) 
MB2115-33A : DUE board 
~Software §M05212-A010: Intellec series III MDS cross-assembler 
SM07412-A012: CP/M-86 cross-assembler 
SMOXXXX=AXXK: PC-DOS cross-assembler 
SM07412-G022: CP/M-86 host emulator 
SMOXXXX-GXXX: PC-DOS host emulator 


Notes: STD: Standard 
H/C: High-current 
12V: 12V~interface 
0/D: Open-drain 
P/U: Pull-up 
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MB8840H SERIES ELECTRICAL CHARACTERISTICS 


e ABSOLUTE MAXIMUM RATINGS (MB8841H/45H)f 


Supply Voltage 


a Bd 


comes aie | vor [=] | 7 _ 
I 
open-drain 

Power Dissipation] Pp | |_| so0_| aw | 
ad A Oc 
Temperature 
aronaee 

tere | 5 | fo [se] 


Tt Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions 
as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 


¢ RECOMMENDED OPERATING CONDITIONS (MB8841H/45H) 
—— 
Parameter Symbol Fan) value Unit Remarks 


RESET, IRQ, TC, SC/TO 
ee 


Supply 
Voltage 


Input High 
Voltage 


Vin VSS+2.0 fee ee eo R-Port, SI, K~Port 
Standard threshold) 
VSS+2.4 ma Rake K=Port(High threshold) 
voitage | ust ess | eo, 1, 2, eo 
Voltage RESET, IRQ, TC, SC/TO 
ee ea ee ei ee 
Vin VSS-0.3 eet Vggt0.8 R=Port, SI, K-Port 
; (Standard threshold) 
VSS-0.3 |= Vggtl.2 K-Port(High threshold) 
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ea 


e DC CHARACTERISTICS (MB8841H/45H) 
(Recommended operating conditions unless otherwise noted.) 


Qutput . | _Value si 
Circuit Parameter | Symbo Pin/Port Condition 
Option 
Output Q-,P-,R-Ports | Voc=4.5V 
All Outputs| High Vox | 8¢/TO, so Toy=-200uA | 2.4 V 
Voltage * 
QO-,P-,R-Ports | Vgg=4.5V 
Vouc | SC/TO, SO Toy=-10yA 4.0 Vv 
Q-,P-,R-Ports | Vog=4.5V 
Vor, | SC/TO, sO Ip,=1-8mA 0.4} V 
R-Port, Voc=5-5V 
8¢/TO Vyrz=0.4V 
Try, 


EX, K-Port, | Vgg=5.5V 
RESET, IRQ, | Vyz=0.4V 
Tc, SI 


Output 
Low 
Voltage ** 
Input 
Leakage 

Current * 


* When an open-drain output option is used, 0, P, R~Ports is excluded 
from the Voy and py, specifications. 

ye When an open-drain output is used, this parameter is specified 
with an external 5k pull-up resistor connected. 


Output 
Leakage ; Veo=5.5V 


12V- VoxH=13.2V 
Interface 


Open-drain 


Voltage 


Voltage 


Output 
; Leakage 
High Current 
Current (Off ‘state 
Open-Drain | Output 
Low 
Voltage 


Output 
Standard Leakage 
Open-drain | Current Von=5 .5V 
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Se 
* AC CHARACTERISTICS (MB8841H/45H) 


CLOCK TIMING (Recommended operating conditions unless otherwise noted. a 


Clock Tee eeremer ted om a prescale 
Frequency OSC, RC-network 


OSC or sive | 2 


eieck drive: 
igs. 6 and 7 


Clock Cycle Figs. 6 and 7 
Time us 


Input Clock External clock Without are 


Pulse Width drive(with X 


with prescaler_| with prescaler_| 


Input Clock 
Rise/Fall drive(with X 
Time Gen): 


EX 
(Without Prescaler) 


EX 
(With Prescaler) 


Fig. 7: CLOCK CIRCUIT CONFIGURATIONS 


(1) Crystal/Ceramic (2) RC-Network (3) External Clock 
Oscillator Oscillator* Drive 


> Zs 


RC-network oscillator is used, the following conditions must be 
The prescaler is not used. 

Voc=5V£10% 

Ta=~-30°C to +70°C 

fo does not exceed 3MHz (Max. clock frequency is about 

2.4MHz2 at Voo=5V and Ta=25°C.) 
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Fig. 8: RC-NETWORK OSCILLATOR CHARACTERISTICS (EXAMPLE) 


Oscillation Frequency .f (Miz) 


External Capacitor C (pF) 


Note: 

When the RC-network oscillator is used, the following conditions must be met: 
1) The prescaler is not used. 2) Vog=5Vt10% 

3) Taz-30°C to 70°C 4) fg does not exceed 2.4 MHz. 


Fig. 9: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE) 


ae a Cro 
ee | iim 
yaaa 


GOO He IMEte QMMis dMIte OM Ele 
Oscillation Frequency f (MHz) 


External Capacitor C1, C2 (pF) 


Notes: 

1) The cross-hatched portion is an area where the on~chip oscillator has stabl 
characteristics and short stabilization time when a typical crystal resona~ 
tor is used. This chart gives an target value of the external capacitor to 
realize the desired frequency. When an exact frequency is needed, capacitor 
value should be determined, adjusted to individual crystal resonator 

characteristics. 


Generally speaking, crystal resonators with lower oscillation frequency ten 
to have longer stabilization time and wider characteristic variations which 
affect on-chip oscillator characteristics. So, we recommend a high~frequenc 
crystal resonator with on-chip 1/2 prescaler. 
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QUTPUT TIMING (MB8841H/45H) 
(Recommended operating conditions unless otherwise noted.) 


eeaaie 
Rymbet | tani Fore Franny eee reas Rae ee eral 
O-, P-, R-Port] "PDH [| P3—P0,07-|Fig. 10 [| J 1000 
Delay Time PDL] 00, RiS-RO a ST 


Serial Port | SDH | Fig. 10 [dT 600 
Delay Time Fas ew Ne OO 


Notes: 
1. A 5kQ pull-up is required when open-drain output is used. 
2. All the output loading values are 100pF + 1TTL. See figure below. 


5V 


4kQ 


l 100pF 


Fig. 10: OUTPUT TIMING 
¢ Parallel Port 
S¢/TO 
raceme 
Output 


O-Port, 
P~Port, 
R-Port 


« Serial Port 


36 /TO 
aaa | 
Output 


so 
(with latch) 


so 
(without latch) 
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INPUT TIMING (MB8841H/45H) 
(Recommended operating conditions unless otherwise noted.) 


Parameter 


Input Data 
Setup Time 
Hold Time 
Device Control 
Setup Time 


See ‘ 
RESET 

mg | 

Fs ee lie 
RESET 


Device Control 
Hold Time 
teyet50 


Timing Input 
Setup Time 


ae cence 
a teye=50 
ieee cai 
BNR 
Li aa 
Eee 


Beeye-200 kaw 


Mm 37°497be O01c044 & 


HUIEELE 
FUJITSU 
nat 
T-49-19-44 


Unit 


Hold Time 


Control Signal | toyr, 
Rise and Fall 
Time 


¢ Data Input 


S¢/TO 
ue | 
Output 


K-Port, 
R-Port, ST 


¢ Device Control Input 
8¢/TO 
eee | 
Output 


RQ 
RESET 


«TC Input 
8¢/To 
Pee | 
Output 
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MB8840 SERIES ELECTRICAL CHARACTERISTICS 


¢ ABSOLUTE MAXIMUM RATINGS (MB8842/43/44/46/47/48)T 


Parameter 


Supply Voltage 


Zp Yon cc OG 
eee | |» [fv [| 

Temperature 

peaeeee 

a a 


t Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions 
as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 


¢ RECOMMENDED OPERATING CONDITIONS (MB8842/43/44/46/47/48) 


Input High 
Voltage 
Vins2 | VSS+4.0 


poms [ee | ear, oo, 2, se | 
RESET, IRQ, TC, SC/TO 
Becihans [ae Deo (a 
pene ee 3 hee Vggt0.8 ee] R-Port, SI, K-Port 


Tic iC 


aia Ne Pe 
RESET TRO TC, SC/TO 


Input Low 
Voltage 


Operating 
Ambient 
Temperature! 
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e DC CHARACTERISTICS (MB8842/43/44/46/47/48) 
(Recommended operating conditions unless otherwise noted.) 


Output 


| Value | 
Option 
Output Q-,P-,R=Ports | Vac=4.5V 
All Outputs! High Vor 5¢/TO, s0 Toy=-200pA | 2.4 
Voltage * 
Q0-,P=,R-Ports | Vog=4.5V 
Vouc 3¢/T0, s0 Toq=-10pA 4.0 V 
Output vo. | :P-,R-Ports | Vog=4.5V 
Low ox, | EP s0 Ioz=!.8mA 0.4) V 
Voltage ** 
Input R=Port, Voc=5.5V 
Leakage 8¢/TO Vyzi=0.4V he aes 
Current * 
X, K-Port, cc=5.5V 
RESET, “TRQ, 1m, 4vV 
TC, st 
Power 
Dissipatio: Voces .5V 


* When an open-drain output option is used, 0, P, R-Ports is excluded 
from the Voy and Iyqz, specifications. 

*#* When an open-drain output is used, this parameter is specified 
with an external 5k2 pull-up resistor connected. 


Output 
Leakage 

High Current 

Current 

Open-Drain | Output O=-Port, 
Low P-Port, 


Voltage R-Port 


Output 
Standard Leakage 
Open-drain | Current 

(O£f state) 
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¢ AC CHARACTERISTICS (MB8842/43/44/46/47/48) 


CLOCK TIMING (Recommended operating conditions unless sce picts noted. om 


Clock paietioriaea Red EE eae peseerar pesenisy 
Frequency OSC, RC~network 
OSC or cies | 2 | 
clock drive: With prescaler 
Figs. 12 and aie) 
Clock Cycle Figs. 12 and 13 
Time us 


Input Clock External clock fend prescale 
Pulse Width | P drive(EX pin 


grounded) = With prescaler 
Figs. 12 and 13 


Input Clock External clock 
Rise/Fall t drive(EX pin 
Tine grounded) 


Figs. 12 and 13 


EX 
(Without Prescaler) 


EX 
(With Prescaler) 


Fig. 13: CLOCK CIRCUIT CONFIGURATIONS 


(1) Crystal/Ceramic (2) RC-Network (3) External Clock 
Oscillator Oscillator* Drive 


= 


a 


RC=network oscillator is used, the following conditions must be 
The prescaler is not used. 

Vog=5V+10% 

Ta2-30°C to +70°C 

fc does not exceed 2MHz (Max. clock frequency is about 

1,6MHz at Vog=5V and T4=25°C.) 
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Fig. 14: RC-NETWORK OSCILLATOR CHARACTERISTICS (EXAMPLE) 


Oscillation Frequency f (MHz) 


Wo so 100 so) 10 
External Capacitor C (pF) 


Note: 


When the RC-network oscillator is used, the following conditions must be met: 
1) The prescaler is not used. 2) Vog=5Vi10% 
3) Ta=-30°C to 70°C: 4) f¢ does not exceed 1.6 MHz. 


CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE) 


At Oke 2Miz 
ALIMUe—dMilz 


External Capacitor C1, C2 (pF) 


Oscillation Frequency f (MHz) 


Notes: 


1) The cross-hatched portion is an area where the on-chip oscillator has stable 
characteristics and short stabilization time when a typical crystal resona- 
tor is used. This chart gives an target value of the external capacitor to 
realize the desired frequency. When an exact frequency is needed, capacitor 


value should be determined, adjusted to individual crystal resonator 
characteristics. 


Generally speaking, crystal resonators with lower oscillation frequency tend 
to have longer stabilization time and wider characteristic variations which 
affect on-chip oscillator characteristics. So, we recommend a high-frequency 
crystal resonator with on-chip 1/2 prescaler. 
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ESTES 
QUTPUT TIMING (MB8842/43/44/46/47/48) 
(Recommended operating conditions unless otherwise noted.) 
Condi- 
P~, R-Port] "PDH | 0-,P-, Fig. 16 es 1000 
Delay Time | ©PDL | R-Port ea eae ore Le 0 


Serial Port res SO(MB8843 rr 
Delay Time 47) 


Notes; 
1. A Sk2 pull-up is required when open-drain output is used, 
2. All the output loading values are 100pF + 1TTL. See figure below. 


SV 


4kQ 
100pF 7 
r 


Fig. 16: OUTPUT TIMING 
* Parallel Port 
8¢/TO 
ee 
Output 


O-Port, 
P-Port, 
R~-Port 


tppL 


* Serial Port (MB8843/47) 
3¢/TO 
cee 
Output 


so 
(with latch) 


50 
(without latch) 
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TEETH 
MB8840/40H SERIES FUJITSU 
PTE ee 
INPUT TIMING (MB8842/43/44/46/47/48) T~49 
(Recommended operating conditions unless otherwise noted.) ~19~44 


Parameter 
Input Data 


Setup Time 
meas 
Hoid Time 


Symbol } Pin/Port Conditions 


Fig. 17 


K=-Port, 

R-Port, 

SI(MB8843/ 
47) 


Value , 
ae tt | 


een ae 


teyon50 


Device Control | tos lm | Fig. 17 Ie gc 2teye7200 
Setup Time RESET 

Device Control aa Fig. 17 

Hold Time RESET ; 


co ar 
Setup Tine eae (UMA (es ie [nd 
Setup Time TC 


rll Gl 
Hold Time TC - 
Control Signal | toyr, | _ _ 
Rise and Fall IRQ, RESET, 
Time TC, SC/TO( 

: NB8843/47) 


Should be less than 200ns 


¢ Data Input 


8C/TO 
eee | 
Output 


K-Port, 
R-Port, 
$1(MB8843/47) 


¢ Device Control Input 
$C/TO 
Ptariaatan 
Output 


Q 
ET 


- TC Input 
8C/TO 
st heihaa al 
Output 
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T-49-19-44 

a 

MB8840/40H SERIES FUJITSU 
Hata 


PACKAGE DIMENSIONS 


e MB8841HM/43M: 42-PIN PLASTIC STANDARD DIP 
42-LEAD PLASTIC OUAL IN-LINE PACKAGE 
(CASE No.: DIP-42P-M01) 15* MAX 
Dey es ce Mn op Be cn an a sed aon Bm — 


——- : T 
(EJECTOR MARK) | ] 


+$32(13,53) -590(14.99) 
»$83(14.08) 610{15.49) 


2.045($1,951 
2.071{52,60} - -008(0,20) | 


.012(0,30) 


.034(0,865) 


195(4.981MAX 
WOOO oOg 
+118(3.00)]MIN 
.01510.38) 
~U 921(0,541 020(0,.81)MIN 


Dimensians in 
©1966 FUJITSU LIMITED 0420068-1¢ inches (millimerert) 


¢ MB8841H=PSH/43-PSH: 42-PIN PLASTIC SHRINK DIP 


42-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(GASE No.: D1P-42P-MQ2) 


ert §90114.99) 
353(14.0 B10(15.49} 


932(0,30) 


Tt 


OOUUHUE ul .20716.25)MAX 
| ih i | ‘a .118(3.0)MiN 
arou.778_| | | 9391.01 _| 91410.25) 020(0.51)MIN 

“05911.6) “02210581 


y 


Dimensions in 
inches (millimeters) 


© 1984 FUJITSU LIMITED 0420078-16 
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si 


Sn 


MB8840/40H SERIES 


PACKAGE DIMENSIONS 
¢ MB8842M/44M: 28-PIN PLASTIC STANDARD DIP 


28-LEAO PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : O!P-28P-.402) 


-890(14,99} 
-610(15,49} 


1,989138,28) 
1,4181a5.93) .ooate.20/ 


-012{0.30) 


3910.99) 
— 062(1,.88)MAX a 


TACT cea 


“08012. 2} “021 10, $8) 0200.51) MIN 


Olmensions in 
inchea (millimerers) 


© 1986 FUJITSU LIMITED O280068-1¢ 


¢ MB8842-PSH/44-PSH: 28-PIN PLASTIC SHRINK DIP 


28LEAQ PLASTIC DUAL IN-LINE PACKAGE 
(CASE No: DIP-28P-M03) 


390{9.91} 
410(40,41) 


I 


Wh UU | 
1,006(28.58) 008(0.20) / 


1,028(26,10} ' 0120.30) 


-480(1.22) 


[aia 


-191(4.85)MAX 


+118(3,0)MIN 


9701.77811 {.039t1.01 01410.38) ! 
gourral | u —|[-srgioa81 aaa 020(0.51MIN 


te OS9(T ST Sh 


Oimenddons in 
inches (millimeters) 


1986 FUJITSY LIMITEO 0280128-1¢ 
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T-49-19-44 
BAERS 


MB8840/40H SERIES FUJITSU 
retin aH 


Widuasedalahal 


PACKAGE DIMENSIONS(Continues) 


¢ MB8845HM/46M/47M/48M: 48-PIN PLASTIC FLAT PACKAGE 


48-LEAD PLASTIC FLAT PACKAGE 
(CASE No.:; FPT-48P-M02) 


.484112,3) 


Details of "A" part 
.020{0.80} 


I 


—_— 024 10,6} 


.0318{0.8) : qi 5 .083(2.1) 


TYP c . ‘ . .059(1.5} 


693(17.6) : -$20(13.2) MAX 
Xx MIN 


i 
1905 FUJITSU LIMITED #4890028.6C Denes leilieneters} 


« MB8850U1/U2-C AND MB8850H-C: 42-PIN CERAMIC MODULE 


42-LEAD QUAL IN-LINE PACKAGE MODULE 
(CASE No,: MOP-42C-P04) 


[Seeeroooonoses 


740118, 80) 
-760119.30) 


ssssdessonassn—! 


[// ro 090(2.29) 
at 00810, 
1,300(33.021TYP 7110(2.79) 0121030! 


2.078{§2.701 
2.125(53.97) 


fe al 


H(VAAAAD TAAAAA LACK a alana 
WVHA | YY 


.018(0.38) 


| .09012,29) .036(0.91) 
1102.79) 044(1.12) .023(0.58) 


2.000(80.80}T YP 


Oteas FUIITSU LIMITED M42005S-16 rit imillimeterd) 
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